is The President of the American Association of Neurological Surgeons reviews the organization of the Association designed to represent neurosurgery and neurosurgeons. He summarizes the pertinent problems that the specialty has faced and with which it continues to deal, in persistent pursuit of its objective: to assure the highest quality of neurosurgical care for all.
F
ORTY-SEVEN years have elapsed since the founding of this Society. From its membership in that near halfcentury has emerged much of the advance in knowledge and art that has made neurosurgery one of the most respected of the surgical sciences, not only in a clinical sense but also for its contributions to the understanding of the most incredibly complex of human organ systems. You will know, therefore, something of the depth of my feeling for this honor you have done me --none greater may befall one of us. As a Canadian, I am even more honored by your trust, particularly when I think of earlier Canadian footsteps in this office: of McKenzie, of Penfield, and of Turnbull.
Although Canadian surgical traditions stem from the British Isles and France, TM early in this century and particularly with the joint founding of the American College of Surgeons in 1913, the United States and Canada began a long history of common surgical effort, engendered, no doubt, by our unique boundary without significant barriers and a largely common heritage and language. That one-quarter of Canadians have their origins in France enriches our relationship with the essence of that great culture.
Canadian neurosurgery has the closest links with yours; it was founded in 1922 when Canada's first neurosurgeon, Dr. Kenneth G. McKenzie of Toronto, was trained by Dr. Cushing? Over the years, many Canadians have been trained in the United States, and not a few of you have been trained in Canada. The traditional friendship of the United States has been evident too in the development in our two countries of common standards for training and its evaluation, continuing education, and membership in this Society. A representative of the Canadian Neurosurgical Society is appointed to the Board of Directors of this Society and to the American Board of Neurosurgery. I like to think that Canadians have contributed constructively and significantly in your scientific forums as well as in executive matters. It is my firm belief and hope that this arrangement be continued, since we benefit so much from our involvement in the American surgical scene.
This office confers great honor and privilege at this time when the incumbent may speak his mind on almost any aspect of neurosurgery. In earlier years it was a time for an annual review of the Society's actions, and a few have also spoken on clinical surgery. More recently, most retiring Presidents have restricted their remarks to administrative, social, economical, or political matters, and with good reason, in view of the climate of our times. Even so, since I am just a surgeon, and a Canadian, I felt I should speak of surgical things. I will, however, submit some thoughts on the strength of this society as the voice of neurosurgery before dealing at more length with some matters of quality for our science.
Relationships with Other Societies

The Voice of Neurosurgery
In 1965, Dr. Frank Mayfield 1~ issued the proclamation that resulted in this Society becoming the official organization representing the neurological surgeons of the United States. As such, this Society must speak from strength --strength derived from the universal support of its membership and that of the other constituent neurosurgical societies, all of which accepted this role for the Society. But this role should not be based merely on its proclamation and mandate, but on leadership; it is a distinctive mantle not to be conferred or proclaimed, but earned and then recognized.
The organization of several of the national neurosurgical societies came about at a time of frustration, when a new association was considered necessary due to the aloofness of those existing, or their impenetrability for the rapidly increasing numbers of young surgeons entering practice. It must be said that the Congress of Neurological Surgeons was formed to meet a differently perceived need. Its founders felt that the then Cushing Society was not meeting the needs of young neurosurgeons, who were entering private practice in rapidly increasing numbers, in regard to early unrestricted membership, basic continuing education, addressing pressing social, economic, and political problems, and earlier involvement in the organizational structure that might lead to executive roles.
The years have worn thin any discord as evidenced by the universal acceptance of Mayfield's proclamation. 14 education of younger neurosurgeons and residents.
To ensure that this Society was truly speaking for all organized neurosurgery, its corporate structure was modified so that the governing board could appoint representation from the other four societies and, to a lesser degree, representation at large.
This cooperation for union and strength of voice has been reasonably smooth, particularly with the smaller societies. Meanwhile, with its sheer size and the energy of the young, the Congress erupted with activity. Many committees were struck, a number of which were to study the same problems as those working in this Society. In an effort at coordination, some committees working to the same end in Socio-Economics, Education, Drugs and Devices, and in Washington have been conjoined under cochairmanships, and report to both Societies. It has even seemed necessary to enjoin a meeting of the executives of each society twice yearly to receive the results of each other's deliberations so as to act in unison, and to support two scientific journals, In this amalgam, is this Society still the leader and spokesman for neurosurgery in the United States? I still feel strongly that it is, as it must be, but I am not as sure that it is so well seen to be. As an example, the Secretariat of the American College of Surgeons until recently was uncertain that this Society really had the support of and spoke for the neurosurgical community. On the other hand, our present arrangement with the Congress for advice and consent may seem to others an undue influence for consensus which might be achieved as well through its appointed executive representation on our Board.
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Because of our parallel courses and cost, many have questioned whether for less than 3000 neurosurgeons there was a need for two major societies in North America with largely overlapping memberships and common objectives, not as forums for our science, but for our involvement in social, political, and economic affairs.
Congress of Neurological Surgeons
In 1976 and again in 1977, the Congress of Neurological Surgeons considered but rejected any notion of fusion based on the depth of the Congress' involvement with and commitment to the youth in neurosurgery, on its role as check and balance pitting youth against age (likening it somewhat to the United States Congress and Senate), and on the spirit of competition that promoted health in neurosurgery.
Whereas the two scientific programs are still very different in their format, if not in their goals, and so popular and apparently effective as not to be abandoned, there exist the by-products of some duplication of effort and cost in the administrative sectors. Most at the moment apparently feel we can afford this and that the benefits outweigh the disadvantages. I would not presume to attempt to alter their resolve at this time, not because of the recentness of the arrangement but rather because it is still functioning reasonably well. Even so, in my concerns about the present and future of this Society, I felt that there should be a pause in its courtship with the Congress through the conjoint committee relationship, which, with proposals for five more joint committees, would shortly engulf most of the committee structure of both organizations. I therefore placed a moratorium on "conjointivity" until this Society, too, paused to consider its structure and future in long-range planning for its role as leader and spokesman. For our relations with the Congress, I saw only four possible courses:
1. to stop as we are in status quo 2. to expand "conjointivity" to include all parallel courses 3. to create some form of fusion of the Congress into the AANS 4. "to go it alone." There are arguments for and against each alternative, but most feel that the first and last are least workable or palatable. "Conjointivity" expanded to its ultimate would be a form of common-law relationship that must surely lead to fusion, although it could conceivably end in fission. Cost alone may force union, but force of any kind as the arbiter of union would be wrong; rather, an atmosphere should be reached where union is sought. There can be no subordination or any form of intraspecialty contest. The executive "establishment" of the societies may be the most reluctant to make a change, but surely there could be some acceptable phasing of executive responsibilities. Perhaps the younger minds in the Congress and this Society can see a way to do it.
Fusion would be workable, as I see it. Little corporate structural change would be required to reap the advantages of a single society. Then there would be no question of the strength of our voice, and economic advantages should accrue from a single budgetary and committee structure. Of most importance, with a constituency harboring all neurosurgeons, the objectives of neurosurgery in new long-range planning could be formulated to the satisfaction of all and carried out. What should be retained and promoted are the unique features of the Congress: its involvement with youth, and the Fall Congress. Youth is now being well served in the AANS with earlier candidate membership, a scientific meeting open to all, including residents, and earlier and fuller involvement in committee structure. There would have to be some accommodation for membership for those not certified. There has been a melding of the two ages, a closure of the generation gap. A number of those who have labored in the Congress have reached senior administrative and officer levels in this Society. The Fall Congress could and should be retained. It could be afforded in time and cost, and would serve with the Spring Meeting as an alternative for those who want that particular educational experience or who must remain at home to mind the shop.
If we were not to fuse, then I see only an unwieldly consortium in which the leadership role of the AANS may not be clear.
American College of Surgeons
There is another factor militating against our strength in leadership, in a socio-political There is little close discourse between the surgical specialties. While they meet in the Council of Medical Specialty Societies, the American Board of Medical Specialties, and, to a degree, in sections of the American Medical Association, they never meet alone as surgeons, and final actions are moderated by the weight of nonsurgical opinion. We are involved in surgical affairs that warrant the whole weight of American surgical opinion and advice. As I see it, the American College of Surgeons has the base and leadership for this voice so that we should be involved more deeply with it, as should be the other subspecialties of surgery.
The American College of Surgeons, encompassing all surgical specialties in its membership, is now 40,000 strong. It is dedicated to its lofty goals and ideals of ensuring the highest quality of care for the surgical patient by elevating the standards of surgical education and practice and promoting what is best and proper for surgery and for surgeons. Originally, its manpower base was in general surgery, but now the subspecialties make up over half the membership: 54% and increasing.
It has been said that the American College of Surgeons did not properly represent the smaller specialties. It may not be generally known that neurosurgery has had a fairly continuous membership in the Board of Regents after the hiatus following Dr. Cushing (Table 1) . While a Regent speaks for all surgery, nevertheless a neurosurgeon will speak with a neurosurgical flavor and from a neurosurgical base.
Other neurosurgical links to the College were through the Advisory Councils, which then served largely as a program committee, and in the Board of Governors, a sounding board for the Regents; but there is change. The Regental Long Range Planning Committee is considering means to improve lines of communication and responsibility for relating to specialists in their organizations. These may include a revised structure and role for the Board of Governors and Liaison Committees. A new office of Continuing Education and Specialty Liaison has been created to coordinate specialty affairs in the College. Your Advisory Council has expanded its considerations and advice for the Regents to a wide range of neurosurgical concerns.
As another example, the Regents recognized and acted on our view that a larger neurosurgical input was needed in the important and prestigious Committee on Trauma, so that there are now three neurosurgeons, rather than one, to try, administratively, to prevent and repair the appalling consequences of trauma. This was based on the enormity of nervous system injury in the whole picture rather than on a simplistic percentage related to membership. It was in support of this view that I took it upon myself to create a Committee on Trauma of this society, under the chairmanship of Dr. William Collins of Yale, which will organize our dealings with trauma.
As I knew it, the American College of Surgeons had tended to be somewhat aloof from socioeconomic affairs, but this has been changing too. New impetus was gained from a challenging address by Dr. Theodore Cooper, former Assistant Secretary of Health, in which he stated his views about the relationship of the College with the public sectors. As a result, task forces will concentrate on postures for the College on: 1) unnecessary surgery; 2) specialization; 3) economic factors; 4) how to deal with technology and technology transfer; and 5) trauma. This should lead to the development of prospective and anticipatory policies, improved communication with the national leadership outside of medicine, and expanded health education for the public.
Recognizing the potential of this relationship with the American College of 486 Surgeons, your Board of Directors has taken some action to deepen it. After recognizing the need to establish a central office for neurosurgery and attendant directorship, it acted alone to set aside the funds and commence a search. Washington was considered, among other sites, but our abiding interest in education and the overwhelming presence of the American College of Surgeons in this and all other aspects of surgery made Chicago the final choice. The College bade us welcome and had we acted a little earlier, we should be residing in one of their mansions. However, in view of what might become a weighty space and personnel problem if other specialties were to follow suit, our physical plant is established in offices nearby. Our new Executive Director, Mr. Carl Hauber, has been made welcome by the College. The College foresees a consultant rather than a managerial role, but whatever of their enormous resources and know-how they can spare we can have and use. As an early result of our combined effort, in 1978 there will be a neurosurgical supplement to SESAP III (the American College of Surgeons' publication Surgical Education and Self Assessment Program), entitled SANS (Self Assessment in Neurological Surgery). We are the first specialty to take advantage of becoming a part of this superb means of assessing our knowledge as well as learning.
I am content that our strength and leadership will be increased vastly with the deepening of our relationship with the American College of Surgeons. I suspect that our association with the College is but a beginning for others. Last October, Dr. Frank Stinchfield, President of the College, in his call for unity, 27 proposed a combined surgical specialty center where the headquarters of all surgical specialties could be accommodated for great advantage.
American Medical Association
The American Medical Association represents all medicine, and we must maintain our relationship with this enormous organization through our delegates and perhaps our Section Council. The Council may be retained at our cost but we, as well as the other neurosurgical societies, feel that this economic burden must be borne until the effectiveness of the new section role is determined.
Maintenance of Quality in Neurosurgery
Nature of Neurosurgery
While our times demand an abiding interest in social, economic, and political affairs in medicine, it must not be the rudder of this society. Deep as our concern is, let us not forget that we are surgeons first and this is a society of surgeons dedicated to the advancement of our science and to education for the delivery of the highest levels of neurosurgery to those for whom we care. It has been this that has given rise to the neurosurgical star. In spite of Bergland's lament, it has not yet dimmed. Yet there has been some questioning among neurosurgeons, as well as from society, about the maintenance of our competence and the quality of our work, based on our numbers, perceived as a self-evident oversupply, and the naive analogy to airline pilots, who must take quarterly check rides in order to maintain their license.
New knowledge in the science of neurosurgery, as the basis of competence is, I believe, sought by most. Individual competence is now being tested, on a voluntary basis, as in the self-assessment tests, which will be expanded in 1979 in the supplement to SESAP III. It will also be documented in the Neurosurgery Merit Award triennially.
The maintenance of our skills and the quality of our work is another matter. What is different about surgery in contrast to medicine is that while the science is no less, the art is more, and the degree of manual skill required is nowhere greater than in neurosurgery. "Surgery" originates from the Latin "chirurgia" and from the Greek "cheir" (hand) and "ergon" (work). Neurosurgery is to me the Queen of the surgical disciplines. No other tissue handled by surgeons is so delicately eloquent and fragile, or demands such elegant, precise technical skill and gentleness based on an intimate knowledge of its structure and function. There is no other organ system where so much remains to be learned and done. As Penfield said in the 1971 Cushing Oration, 2~ "seen from the point of view of science, the mind and brain of man still constitute, I dare say, the greatest and most important of all unexplored fields of knowledge. Many approaches must be made to this great darkness."
What then is the degree of our excellence as neurological surgeons, and is it everywhere of the caliber we can achieve? Are there factors militating against its maintenance, and if so what is to be done? As I see it, our quality development begins with the selection of residents, rises through training, pauses at examinations for certification, and then continues in practice, mellowing with experience and wisdom gained and through continuing education and self and peer review.
Selection of Residents and Training
The selection of residents should be straightforward. The students entering medical schools in the English-speaking world are the choice of all those in universities in regard to native intelligence and industry. Since, in my view, neurosurgery is the most fascinating and demanding and has the most need for enquiry, we should be attracting the best of the graduates. That we may not be getting our full share is related to several factors. Francis Murphey '8 raised an alarm in 1966 about the first of these factors: the smaller role of neurosurgery in curriculum time in North American medical schools and "the chance to mold and influence the medical student at his most malleable age." There has been little improvement in the last decade, in spite of his call to arms. In many of our schools it is still possible for a student to graduate without any exposure to neurosurgery and to what can be done for disorders of the nervous system. Another factor is the fear that the opportunities for a large involvement in clinical neurosurgery are limited because of the numbers already in practice and in training.
We are not alone, for there has been a general relative decline in graduates entering all forms of surgical training. 11 The recent restrictions on entry into the United States and Canada for training or immigration should have a major effect on manpower in practice and in training. Since foreign medical graduates have occupied as much as 24% of all approved neurosurgical training positions (and last year nearly 30% of firstyear positions), TM a decline in occupancy must be anticipated. Program directors must beware of the temptation to take on graduates of lesser caliber to cover the work load. There must be no retreat from high standards for entry into the most demanding of the surgical sciences. One wonders whether, at this stage, Mullan's proposal for surveillance of candidate selection by the 488
American Board of Neurological Surgery should not be considered again.
The ultimate standards of excellence are undoubtedly set during resident years. There are many elements that give rise to a good program, namely, 1) a substantial physical facility in an academic setting and an opportunity to become knowledgeable in the basic science of the nervous system; 2) a large variety and volume of clinical material; 3) surgeon teachers and a teaching program; 4) gradual delegation of earned responsibility for investigation and operative care to penultimate levels; and 5) a setting where pursuit of knowledge and inquiry are rife and nurtured. Of these elements I will comment on two.
It was the graduated delegation of more responsibility to the resident surgeons in the team for patient care that became the essence of modern surgical training, freeing it from preceptorship and the old surgical saying about the first assistant who never sweats. While it can be only to the penultimate level since the responsible staff surgeon will be nearby, easily available for advice or help, this principle must be defended against what appears to be some emerging media and public concern. It began with William Osier who took the student to the bedside and W. S. Halstead who first organized the training of surgeons in the early years of this century. It is in his performance under the stress of deductive reasoning and decision-making on the wards and in the operating room, where dexterity is an additional factor, that the mark of the resident is seen.
In the technical demands of neurosurgery, our teachers must be concerned about the highly variable quality of dexterity in residents. Spencer ~e feels that educators have neglected dexterity and its importance to the quality and competence of the surgeon and, although this is highly controversial, he believes that to some degree it can be taught.
Good teachers always have a profound influence on good students in an unwitting molding process --a form of non-genetic inheritance of traits and behavior. Residency is where most begin to establish their list of heroes, and every good surgeon has his heroes. Indeed fortunate are those who trained under the great ones of my day. I had the luck to come under the influence of K. G.
McKenzie and E. H. Botterell in Toronto.
McKenzie was a thoughtful master surgeon.
He brooded continually about the problems he faced with patients, sought solutions, and, as all good mentors, suggested to his students problems they might take on. For example, he was never able to save the facial nerve, although he had the lowest morbidity of any large series of the huge acoustic tumors of the time. But he was deeply troubled about the face and its grimace which the patient, so pitifully, tried to hide. When I left him in 1952, he suggested that I look into the matter and then signed a personal photograph "Charlie, when you remove an acoustic neuroma and save the facial nerve, think of me." What greater stimulus could there be than to be challenged by your teacher?
There is a tendency in some programs "to keep the chickens in the nest." I believe there is a stage when a resident should travel a bit in the neurosurgical world and see what and how others are doing. I speak from some personal knowledge of this and, since I do not think times have changed very much, there is still a place for it. McKenzie insisted on it and arranged for visits with a modest fellowship to the overseas centers of the day, with a personal introduction to each of those great men. It was a most rewarding experience. So much of where one visits depends on the personalities of the day --the cities change but not the premise, and long and short lists could easily be derived for tomorrow.
Pause for Certification
The pause for certification is very important, more so for society than for the surgeon, although he is obliged to review his education to that time. Certification is the mark of attainment of such knowledge and skill as by national consensus meets a minimum standard of excellence for practice. It has been the finale of a continuum of assessment during training years. Indeed, society should know that we have met the national standard and I believe will want to know, even demand it. All of us should be certified. Those not certified will be suspect, including many who are well trained and capable but for reasons of fear or indolence have not attempted the final assessment. I suspect that, as in most hospitals in Canada, ultimately surgical privileges and even remuneration will depend upon certification.
There has been some discussion about those now not certified after 5 years in practice and what might be done to promote their
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interest in attainment of certification. There are about 700 non-certified neurosurgeons, although about 50% are thought to be in the process of certification. It is important for them to consider this now, for it may become a requirement. There can be no grandfathering and no lessening of standards, but with intensive review there should be no major problem with a test of their larger knowledge from the years of practice.
Continuing Medical Education
"Continuing medical education" (CME) is a bon mot today, with the intense professional, consumer, and government interest in effort directed at quality assurance in medicine. Interestingly, serious reservations have been expressed about the effectiveness of mandatory CME but, rather than attempting to halt this movement, a concerted effort was advised to build on the interest and concern the requirements have generated and to use this opportunity to improve the way CME is currently carried out. 5 There is nothing new about this for us. For centuries surgeons have come together to teach and be taught and to see technical innovations. Now, however, an aroused public is looking to a more formalized demand that we do what we have been doing all along, and by recertification show that we maintain our skills and knowledge. We must do it within the profession as with the requirements for the Neurosurgery Physicians Merit Award of this Society. Our Joint Committee on Education has recommended recertification on a voluntary basis and has set forth requirements and methods for this purpose. Fourteen of the 22 American Specialty Boards have already established dates for voluntary or mandatory recertification, including all but two of the surgical boards --neurosurgery and orthopedics being exceptions?
The Practice of Neurosurgery
Once qualified by training and certification, the young neurosurgeon enters practice on his own in the domain of neurological surgery, once circumscribed by Ransohoff as that within the pial envelope. But it is more, for our entry into the brain case and spinal canal is literally from all sides. Although ordinarily exposed through the vault of the skull, the brain is not infrequently approached through the cranial base by way of 489 the face, or the mouth and the neck, in front and behind. In the neck, too, are carotid arterial disorders, which should be treated by neurosurgeons who best understand the cerebral circulation. The spinal cord and its roots are approached usually from behind but not infrequently from the front or side through each body cavity. To be included are the autonomic nervous system and the peripheral nerves at their exits, in both girdles and every limb. We must be able to deal with these intrusions, with the myriad of lesions which we face in this vast human envelope of the nervous system, and with the physiological and biochemical perturbations that may be associated or produced. What surgical domain is larger?
It must be admitted that for various lesions of the nervous system differing degrees of skill, knowledge, and judgment are required, with some exception, varying directly with the depth of penetration into or underneath the brain and spinal cord --places called by some residents "tiger country," places which, for the patient harboring a lesion in them, make the stakes so high. Lesions in such places have constituted a challenge to surgeons since the beginning in their neverending quest to rid patients of the torment, disability, or death awaiting them.
Most surgeons are adventurers at heart. Some years ago, on returning from East Africa, I thought about the Masai, a magnificent race of people, the proudest and most self-reliant of all the tribes of Kenya. Courage has been a major element of their survival and is recognized as a distinguishing attribute. Before the arrival of the European, they were renowned for their bravery and skill in defending their herds from neighbouring raids. A youth wishing to become a "murran" (warrier) must show no fear of death, and it was not uncommon for a herd boy of 10 to 15 years to kill a lion with his spear in defense of his herds. In fact, killing a lion is the greatest mark of their manhood as warriors. Their lions' manes are worn only on the most important occasions, and only by those warriors lucky enough to have killed a lion in the traditional way --with a spear.
My brooding about the Masai made me wonder about surgeons' excursions into lion country. We do it for the patient but is there in the background something of proving our manhood as surgeons? Or is our surgical adventure more like Mount Everest, which Mallory said men climbed "because it was there." No doubt there are elements of both in us, but we must remember that our courage is really our patient's courage, courage borne with the faith they have in us.
It is perhaps not accidental that our operating rooms are called theaters in many parts of the world, perhaps first by envious physicians or by patients who must look upon every act of their surgeon as a virtuoso performance. There may be an element of enjoyment the skilled operator derives from the exercise of his technical abilities or pride in display of his skill and dexterity. Years ago, Matas called this furor operatorius. Schlicke 2s has noted recently that these feelings have been thought to be conducive to unnecessary surgery but it must be the rare surgeon who would allow such feelings to warp his judgment.
We have many lions and Everests, some larger and taller than others, but which require all that we can muster in ourselves and our team. Neurosurgery cannot be one man alone. It requires a large team and an array of machines and instrumentation, beginning with neuroradiology and sophisticated laboratory studies, the conduct of the operation with expert neuroanesthesia, and assistance and nursing skill through the postoperative recovery period and its monitoring to rehabilitation, often prolonged. This is the supporting cast and set for our theater in which we must better the natural history of any disorder we face.
Neurosurgical Manpower and the Workload
In spite of all this, some problems remain. One is the incidence of the critical lesions most demanding of us, not only from a technical point of view, but from the need for familiarity, for wisdom in dealing with their capricious and often vicious natures. Boldrey and Matson, in 1966, and Boldrey again in 1970,' at meetings of the Society, first voiced concern in this regard. After reviewing the records of the initial 2 years of hospital practice of over 700 neurosurgeons, they questioned: "Are men being trained to do something that a significant number will do in relatively insignificant numbers in their ensuing professional lives? Does this material not substantiate the growing feeling that
In 1976, Zuidema, 32 using the Study on Surgical Services for the United States (SOSSUS) figures, felt that the frequency of operations requiring special skill and expertise had serious implications regarding maintenance of high levels of clinical competence and in concentrating sufficient clinical experience to train future generations of neurosurgeons. Both Odom and Zuidema pleaded for surgical statesmanship to recognize what the effect of this would be in our discipline, and to consider measures to insure the maintenance of quality. In their view this goal might be achieved by control of, even a gradual reduction in, manpower.
With approximately 2700 neurosurgeons now in practice in the United States, the surgeon:population ratio is about 1:79,000,* although it varies from 1 : 55,000 in California to 1:330,000 in South Dakota. The Olmstead County Study 8 revealed the annual rate for neurosurgical procedures per 100,000 population excepting trauma (Table 2 ). These figures might well represent a little more than an average neurosurgical work load now other than trauma.
The incidence of disease tends to confirm these figures. In an analysis of the years 1973 and 1974, Woolsey and Eldred 3~ found about 35,000 new cases of intracranial neoplasm per year corresponding to a rate of 16.7 per 100,000 population. About half of these cases were metastatic, so that the incidence of Pakarinen's critical study of subarachnoid hemorrhage (SAH) in Finland ~1 probably gives the truest incidence of this disease. He found an absolute incidence of 16 cases of SAH per year per 100,000 population; of which 12 cases were due to ruptured aneurysm. Since 43% died from the first recognized hemorrhage, the aneurysms available for surgical repair would be approximately seven per I00,000 population per year if all the survivors were reasonably well and the aneurysms considered suitable for surgical treatment.
In Canada there are 156 neurosurgeons for a population of 23,444,200 (Fig. 1) (Tables 3 and 4) . From Table 5 , it is evident that the majority of these selected disorders were operated on by surgeons who performed only a few such operations each in this 6-month period.
Comparisons of European neurosurgical manpower and work load with ours have often been made but without much factual knowledge. A recent report e revealed much of the nature of neurosurgery in Europe and made recommendations for the future. The numbers of senior neurosurgeons ("senior neurosurgeon" defined as one having overall responsibility for a patient, "junior neurosurgeon" defined as one in training), varied from 1:550,000 population in Great Britain to 1:178,000 in Sweden; most countries had There was tremendous variation in neurosurgical admissions per million population varying from 360 to 1600, undoubtedly reflecting varying responsibility for neurology and traumatic and spinal surgery, but in most countries the number was between 600 and 800. However, their admissions per neurosurgeon were less variable, between 200 and 320 per year. This was felt to be comparable to the Olmstead County Study s as far as numbers were concerned, although about one-half of the patients in that study underwent lumbar disc surgery. I could find no figures for Canada, but in the United States neurosurgeons admit between 150 and 300 patients per year and carry out an average of 150 procedures.*
The European Association felt that a desirable neurosurgeon:population ratio was being reached, with an average of4:1,000,000 or 1:250,000. This would prevent dilution of neurosurgical experience and produce "job satisfaction." In considering the siting and size of a neurosurgical department, it was felt that an adequately equipped department should not be set up for less than 1 million population. This minimum population would require at least 40 beds and not more than 80 to 100 beds per unit.
From this report, it is evident that in the United States and Canada there are about four and two times, respectively, the number of neurosurgeons as in Europe proportionate to population, but they operate in many more much smaller units. However, aside from the volume of spinal surgery, it must be admitted that the patterns of neurosurgery in North America are very different. Dr. Joseph Ransohofff 3 put it very well in a letter to Eli Ginzberg last year. After noting that most European neurosurgeons were hospital-based and directed their major attention to "classic" neurosurgery, he wrote, "I think one has to be very careful in putting a value judgment on this type of neurosurgical activity versus the community neurosurgeon who serves in a sense as a primary physician in neurosurgery. This includes many consultations relative to diseases of the nervous system.., as to whether they might have surgical implications, the care of the patient with 492
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FIG. 1. Isodemographic map of Canadian neurosurgical populations.
trauma to the nervous system, with acute intracerebral haemorrhage from aneurysm or hypertension, and considerable involvement with compensation and medico-legal aspects of medical care in the United States.
"In one sense, these men are providing the kind of front line care which is truly not available in the other countries, or certainly not available at the level it is in the United States and which I believe the people of the United States expect."
And so, in the United States and to a lesser degree in Canada, there has developed a pattern of primary neurosurgery or what might be called the general practice of neurosurgery which is of greater benefit to the community since the neurosurgeon, with his training and abilities, is available earlier in the decision-making process rather than later or not at all. What might be called specialized neurosurgery forms a lesser amount of his workload, that is, solid tumors in the floor of the three major intracranial fossae, aneurysms, arteriovascular malformations (AVM's), and anterior or intrinsic spinal cord lesions.
The pattern of primary practice may change as more neurologists and neuroradiologists enter community practice, which will allow us to devote more time to surgical matters, and as computerized tomography (CT) reveals much more surgical disease than could be imagined.
In accepting the importance of primary neurosurgery, there can be little question of a higher surgeon:population ratio for its introduction and maintenance. For example, European neurosurgeons perform on the average only 25% of disc surgery and care for only 5% to 10% of severe head injuries. I think many in North America would be critical of leaving the scourge of central nervous system trauma to others who are not trained deeply in its pathological anatomy and physiology or modern treatment, and of relegating intractable pain and spinal surgery to others unschooled in neurosurgical technique. There are some on this continent who are apologetic for their role in these somewhat less technically demanding disorders. It seems more than proper that American neurosurgery responded to these two challenges which, in a sense, are the largest concern of neurosurgery and still far from solved. I think that neurosurgeons should take just pride in an excellent result from a bad head injury, operative or nonoperative, or in relief of crippling face, arm, or leg pain. Organized neurosurgery is now responding, too, in the creation of committees or sections devoted to trauma and spinal surgery.
But do our larger numbers lend any weight to the concerns that have been raised about the dilution of neurosurgical experience with those more unusual disorders requiring special facilities, skills, and experience? Taken at face value they do, but they do not reflect truly the situation. In the first place, a considerable number of neurosurgeons tend to restrict their activities to the general practice of neurosurgery and refer the special problems they encounter. Some have developed special arrangements with a nearby teaching center, wherein they can be deeply involved with the care of their special cases. Subspecialization in neurosurgery has developed to a considerable degree in North America. The surgical treatment of epilepsy, neuro-augmentation, and stereotaxic surgery are now largely restricted to a few centers. There is also a form of subspecialization developing within a community or in a practice group where for the same reasons of special interest, training, experience, or facility needed, one surgeon will be given the bulk of responsibility for certain lowfrequency procedures, a policy that I believe is proper and should be expanded.
Although the dilution is not as severe as might seem from the figures, the low incidence of certain diseases requiring special experience and aids is such that we must at least consider the problem and what might be improved to concentrate our effort. Manpower control and reduction has been the solution proposed by the legislator, who sees too many surgeons as too many operations, too much cost, and too little experience. Our manpower study did propose in February, 1975, without mechanisms for doing so, an initial reduction of 25% in the numbers entering neurosurgical training with another decrease of 10% to 20% in 5 years if this proved necessary. Even without controls, unless residency patterns change, there will almost certainly be a gradual reduction of our numbers through attrition with the abrupt reduction of immigrant trainees and surgeons.
Others have suggested that either within or between programs, training might be directed toward careers either in primary or in specialized neurosurgery. I see endless difficulties with this, in the selection of the candidates for one or the other course at such an early stage, and in persuasion against what might be their other desire. It is difficult to see how training programs might resolve varying courses of action between them. One solution might be to put special effort into the education and subsequent appointment of the Cushings and Dandys that emerge in our programs.
Regionalization of High-Risk Surgery
The regionalization of high-risk surgical problems has been posed as an answer, presumably by mandated referral to teaching services or other major units in larger metropolitan areas. The numbers are such that this could be a solution. Take basal tumors, for example: basal meningiomas, chordomas, pituitary and angle tumors must make up but a fraction of the seven new primary tumors/100,000 population/year (Table 6) . By calculation, probably no more than 2000 acoustic neuromas or basal meningiomas or 3000 large pituitary tumors will be recognized in any year, and the congenital tumors are even fewer. Only about 150 pineal region tumors emerge each year. There will be about 15,000 operable aneurysms per year and about 2000 AVM's. The spinal:brain tumor ratio is approximately 1:10 and since about one-quarter of spinal tumors are intramedullary, 9 there will be less than 500 of these troublesome lesions each year.
Much of the extreme urgency has been removed for many neurosurgical lesions by steroids and mannitol, and, with modern transportation systems, transfer should be To take on the added burden would not much more than double the yearly work load of the teaching centers for these rarer lesions. Further, it would concentrate the problems, yet unsolved, in places where the inquiry necessary for their solution might best take place. Such a course has been recommended for cardiac surgery. The InterSociety Commission for Heart Disease resources has published guidelines 24 in which it was suggested that specific teams of surgeons operate only in regional centers and perform a minimum number of procedures yearly to maintain effectiveness, safety, and economic soundness. However, cardiovascular surgery is a younger, smaller, and more restricted specialty, where such control might not only be advisable but workable. It should be understood clearly in this discussion that there is no implication that teaching centers or other major units harbor all surgical virtuosity. Much of this is simply a matter of familiarity with the lesion and the region hiding it, and the facility and team to support the surgical effort. Most good surgeons could do the same, given the same opportunity.
But the time for controlled regionalization for specialized neurosurgery is probably past for several reasons: 1) Well trained neurosurgeons are spread across the country in community hospitals where most of the cases in question are admitted and have at least initial investigation. These neurosurgeons are understandably reluctant to refer these surgically challenging problems with which they believe they were trained to deal. These are their lions, too. The institutions in which they work often are more reluctant to refer, believing somehow that their stature is thereby diminished. 2) Legislated regionalization at best will make slow advances, according to Ginzberg, 7 beacause a serious effort would require control over facilities, financing, professional staff, and flow of patients. 3) Techniques have been developed to deal more safely with these lesions. Advances in neuroanesthesia and with the microscope and fine instrumentation unquestionably have made much better surgeons of all of us, and have opened the door to a whole new world of surgery. No, what is needed now, in addition to the regionalization and subspecialization already underway, is a voluntary concentration of our efforts in primary neurosurgical centers that are already dealing with the bulk of these lesions.
There can be little doubt that the surgery of congenital disorders, of trauma, of the spine, of infection, and intracerebral hemorrhage is done ably by primary neurosurgeons. Many feel that their results are comparable to the major centers, but there are few figures to compare with those published from large institutions, especially in the matter of the rarer high-surgical-risk lesions. However, from Wrenn's survey of nearly 1000 hospitals in which neurosurgery was reported to have been done, it is apparent that 72% of neurosurgeons worked in two or more hospitals, and 45% worked in three or more in their community. Although many elements of primary neurosurgery can be done in smaller institutions, can all these mount the team and facility for major neurosurgery, especially when there are three or four hospitals in the same community? This, I think was Hamby's 1~ concern in 1969. In discussing intracranial surgery for aneurysm, he said "I think the man who attacks aneurysms takes it upon himself to see that he has the best possible facilities for doing them ... if you do not have the proper facilities you ought to leave them alone, because after all, the patient's welfare is the main consideration."
The importance of the team concept for high endeavor has been recognized by others in a sense that may have meaning for us. When reflecting on the reasons for the success in the 1953 conquest of Everest, Sir John Hunt 18 first paid tribute to the work of earlier expeditions, then the planning, the equipment, the weather, and finally said, "the story of the ascent of Everest is one of teamwork. Above all else, I should like to stress our unity as a party. This was undoubtedly the biggest single factor in the final result, for the ascent of Everest, perhaps more than most human ventures, demanded a very high degree of selfless co-operation; no amount of equipment or food could have compensated for any weakness in this respect. It would be difficult to find a more close-knit team than ours. It is a remarkable fact that throughout the whole four months that we were together, often in trying circumstances, I never heard an impatient or angry word passed between any members of the party. This made my own task infinitely easier, and most particularly when the time came to decide on the individual tasks to be undertaken during the period leading up to and during the Assault. It could not fall to everyone to attempt the summit, and for some there must have been disappointment, made greater by their fitness to go high. But everyone rightly believed that he had a vital part to play in getting at least two members of the team to the top, and it was in this spirit that each man carried out his job."
Even the Masai recognize the team concept, for now, since lions are scarce, I understand every man in the circle around one achieves manhood even though the animal will attack only one man in its break for freedom.
We need only picture the neurosurgical environment and team we would want for ourselves or our family. However, our national resources for the team are limited not only economically but in personnel. Neuroradiology has reached a high level of expertise in investigation and its interpretation, but even more is becoming involved in therapeutic intervention of which the ultimate degree can only be speculated upon. Neuroanesthesia, too, is a distinct science which, I believe, will become essential to our efforts, if it is not already. At the moment, there are simply not enough of these and other experts for staffing all our hospitals. Similarly, there are too few ward or intensive care nursing teams that are trained and have an abiding interest in and solely devoted to neurosurgical nursing. To these could be added many other necessary ancillary teams.
In the seemingly inexorable trend to federalize health care, among other controls being considered are the designation of types of care to be delivered within geographic areas, even categorization of disease entities, allocation of health resources, and the assessment of the quality of health care. In this concern, the hospital distribution of major total 828 That a small amount of major neurosurgery is done in such small institutions may not be entirely the decision of the surgeon, because of the desires of the patient and the referring physician. Two examples might suffice. Recently, a neurosurgeon who with some concern had operated on a brain tumor in a cottage hospital explained that under our system of free enterprise, the patient may have a right to decide where the operation should be done. Another young surgeon felt he should refer the infrequent high-risk elective problems he saw, but had three concerns. He felt he might explain the first two, namely, the patient's question "but I thought you were a brain surgeon," and then the patient's desire Total   239  272  511  318  829  292  1121  275  1396  240  1636  238  1874  176  2050  81  2131  280  2411  99  2510  156  2666  104  2770  98  2868  120  2988  96  3084  51  3135  90  3225  57  3282   21  3303  44  3347  46  3393  24  3417  50  3467  52  3519  27  3546  28  3574  29  3603  90  3693  35  3728  36  3764  38  3802  80  3882  58  3940  71  4011  88  4099  4099 to be operated on in his community hospital near his family and friends; but then he said that if he transferred the case, the referring physician might never send him another patient.
Are these natural desires of the patient and the referring physician compatible with the best interests of the patient? There may be exceptions, but should we not refuse to operate in a less than satisfactory environment and, for informed consent, do we not have the responsibility to tell the patient that we do not consider the local circumstances satisfactory?
Is it not true that transfer of a difficult problem often builds the confidence of the referring physician?
Much of the dilemma of the rare or highrisk disorders being spread too thinly among many hospitals in a community could be solved by a concentration of resources in one institution to obtain the best possible local circumstances for the patients and the surgeons. One of the hospitals would be selected for development of the local neurosurgical unit in smaller communities or in regions of larger metropolitan areas, wherein all the major facilities and personnel for major neurosurgery could be sought and concentrated. Its accomplishment would not be easy, not so much because of the surgeons involved but because of the institutions' four "p's:" pride, passion, parochialism, and proprietary interest. These are essential and good for institutional development but in the extreme they make the system ineffective and diminish quality.
To force a confrontation locally that is sure to be defeated would be wrong; however, support for local regionalization could come from this Society. On request, a consultative team of senior neurosurgeons from outside might meet locally with the Chairmen of the Boards, the Administrators, Chiefs of Staff, and the local neurosurgeons, but with no prearranged plan. Most chairmen are well motivated, of high integrity, and communityoriented. It will take good will but I hope I am not naive in believing that many will understand the situation and lend support to a selection of the hospital most suited, and which could and would support the development of a small, or even large, neurosurgical unit as the need may be. It would be explained that many elements of primary neurosurgery could continue in the other institutions, but that the new unit would harbor those patients with high-risk surgical lesions. There would have to be trade-offs with other specialties, too, although this might be difficult, for major trauma and orthopedic departments should be side by side with the unit. The problem of headship of the local neurosurgical committee could be solved with a rotating chairmanship. To encourage the trend to group practice with increasing subspecialization within it would further the excellence of this facility.
In a small personal survey of several neurosurgeons in several communities across the country, there was unanimous endorsement of the idea of a local neurosurgical center. In fact, most had already considered this solution to their problem and felt that their colleagues would support it too, but they needed help. They felt that the AANS team might have the authority and respect to dissolve the local conflicts that heretofore had prevented any progress. This form of local voluntary regionalization, perhaps better described as rationalization, for excellence in primary neurosurgery could be effective and even thwart legislative control as well as be some answer to medicolegal and insurance concerns.
Perhaps this Society should establish guidelines for institutions for varying degrees of neurosurgery, even a form of certification. We, as surgeons, accepted rigorous training, examination, and certification; should not the institution meet similar requirements? Then they might be given neurosurgical privileges.
Self Assessment and Peer Review
In addition to continuing education and forms of voluntary restriction of practice, subspecialization and community regionalization, there are two other means to ensure our clinical excellence, also voluntary. They are to review our own work and to be reviewed by our peers --self review and peer review. These were a tenet of another of my teachers, Harry Botterell who was trained by McKenzie and was of his ilk: thoughtful and innovative, and dedicated to resident teaching. His admonition to me I have never forgotten, that in the game of surgery, you have to be so honest that it hurts, and nowhere more so than in reporting and defending your work in a scientific forum.
We learned, or should have learned during resident years, about the methods and value of review of our and other's work on the service. It is not difficult and usually very enlightening and rewarding. Moynihan 17 said it very well, "A backward look over a few years in the course of a man's life may be of great value. It is very necessary for the surgeon, whose opinion and whose practice can rarely stay unchanged. For he is one who must always be in eager search of a sounder judgment, or a better method; reluctant to abandon any well-proved conclusion or trusted procedure, he will yet remain quick to give the fullest consideration to all the lessons that increasing experience may seem to teach. To review our own work is a very stern and salutary discipline. It will make clear the need to correct the impressions, often vague and sometimes very treacherous, which have been gained rather from the occasional dramatic occurrence than from the tranquil observance of a daily and placid routine; it may confirm our faith in convictions which have slowly grown and strengthened almost imperceptibly; it will lead us to test once again an opinion not quite so impregnable as we had thought. The correlation of many incidents, apparently unrelated at the scattered times of their occurrence, will provoke a new inquiry or reveal a truth which lay buried deep. From a long array of cases we can glean knowledge that the single case can never disclose. The years certainly teach much that the days never knew." Each service, large or small, should keep a log, a daily record of experience, which can form the basis of review. Periodically, a tabulation may be prepared of what has been done and with what success, especially for those surgical affairs of critical nature or of special interest. There should also be an opportunity to present and defend an aspect of one's work: to oneself, or to larger critical review, locally to colleagues or the medical staff or on a state, provincial, or national level.
Self review is very salutory and frequently leads to a change in game plan. In fact, I have wondered whether, through this Society, it could not be posssible to use self reviews from all of us, to determine, in a confidential manner, how well we are doing with a particular problem. In one year alone, we could average experience and compare natural history and techniques for 10,000 aneurysms or tumors.
Peer review in neurosurgery on a large scale is not practiced to my knowledge in the United States or Canada except in regard to training programs. However, it has been recommended that a form of peer review be part of a recertification process in neurosurgery. That it can be accepted and done has been shown in the state of Ohio. The Ohio Neurosurgical Society struck a committee to look into the challenge by government and neurosurgical educators as to the quality of neurosurgical care being rendered in small hospitals, and their claim that adequate peer review for monitoring the quality of care in such institutions was not available, especially when the neurosurgeon practiced alone. The committee reported as follows : 15 "It is the opinion of this committee that with rare exceptions, neurosurgeons who have completed an approved training program are competent, honest, skilled and self-restrained, and that they would welcome peer review by their peers on an instructional basis. For this reason, it is proposed that the Ohio Neurosurgical Society establish a Peer Review Program in which teams of two agree to visit neurosurgeons in various communities on request in order to review such things as cross coverage when a neurosurgeon is absent on vacation or detained in the operating room, the quality of care in emergency rooms, intensive care units, x-ray departments and operating rooms, and the correlation of operative records with pathological tissue, and that the information gained be given, on a confidential basis, to the neurosurgeon who has requested the review.
"It is the committee's opinion that the majority of neurosurgeons practicing in Ohio would request such review and would endeavour to correct any deficiencies that were called to their attention. It is believed also that if this were established, closer relationships between the practitioners in small communities and the teaching centers would be established, and the opportunity for exchange of cases of unusual nature, which should be best dealt with in the centers, would be brought about.
"It is further proposed that when deficiencies have been found, if the neurosurgeon in question requests a second review, that it be carried out again at the end of one year, and if the deficiencies have been corrected, subsequently a program of certification might be considered.
"Such a plan should be of great help to the neurosurgeon in promoting the facilities in the institutions in which he works, and if from this system of on-site certification were subsequently developed, those who failed to ask for peer review would stand out as an exception in the community."
This recommendation was accepted and implemented and the teaching centers were included. The review team consists of two neurosurgeons, one based at a teaching institution and the other in private practice. The neurosurgeon based in private practice chairs the committee when a community service is evaluated and the reverse when a teaching service is evaluated. Twenty-eight of the 50 practices have been reviewed.
I was pleased to be asked to participate in the review of two smaller community practices and one teaching service. It was delightful to see the open nature of the review, the exchange of views and the willingness to comply with reasonable suggestions. The Ohio Neurosurgical Society peer review system might well serve as a model for others in meeting the requirements that are sure to come.
Conclusion
Thirteen years later, the wisdom and welcome of Mayfield's proclamation is more evident. In maintaining our role as spokesman, we have retained the confidence of our sister societies. The administrative meld with the Congress, while bulky and probably costly, is nevertheless working and may well lead to a single, even stronger, conglomerate. The expanding relationship with the American College of Surgeons should be of mutual benefit --to partake something of its hugeness in resource and influence while adding our voice to its greater one in matters of concern to all surgeons.
As we gain in strength, we must maintain, even increase, our excellence as surgeons, for we are servants to a Queen. A concentration of our efforts in a team sense for the heavy gamut we face, an abiding interest in maintaining our skills and knowledge, and review by ourselves and by others will serve to silence our detractors. It needs no proclamation but let us not forget that while we are her voice, we are also the hand of neurosurgery.
